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(57) ABSTRACT 

A radio transmission signal consisting of signal frames that 
comprise a dynamic data part and a quasi-static data part 
according to the present invention is characterized in that the 
dynamic data part of a respective frame contains an indicator 
shoWing in Which following frame the quasi-static data part 
of this respective frame Will be repeated. ThereWith, an 
alternative frequency of eg a digital shortWave signal like 
a DRM signal can easily and satisfactorily be checked 
before a fast seamless sWitching to this alternative frequency 
can be performed. The inventive method to perform a 
seamless sWitching of a receiver from a ?rst currently tuned 
frequency to a second alternative frequency is characterized 
by the step of receiving at least one set of samples from a 
respective signal transmitted on at least one second fre 
quency during a time period during Which said indicator 
assures that it is secure that only data that has been trans 
mitted at least once is transmitted as signal on said ?rst 
frequency to gather some information about said alternative 

(51) Int. Cl.7 ..................................................... ..H03D 3/22 frequency. 
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ALTERNATIVE FREQUENCY STRATEGY FOR 
DRM 

[0001] The invention relates to a radio transmission signal 
consisting of signal frames that comprise a dynamic data 
part and a quasi-static data part as Well as to a method to 
perform a seamless sWitching of a receiver for such radio 
transmission signals from a ?rst currently tuned frequency to 
a second alternative frequency 

[0002] In broadcast systems that deliver the same services 
in adjacent or overlapping areas on different frequencies, it 
is needed to ?nd a proper criteria to sWitch to an alternative 
frequency Without loosing the service, i.e. to perform a 
seamless sWitching. 

[0003] In public information service systems like DAB or 
DVB-T techniques for sWitching to alternative frequency are 
used, but they provide no disturbance-free sWitching from 
one frequency to another. In the EP-A-98 119 400 a method 
and data frame structure for the digital transmission of 
information is suggested in Which the transmission system is 
de?ned such that the receiver is able to test an alternative 
frequency Without loosing any relevant information on the 
current tuned frequency, because the signal in the air con 
sists of tWo parts, namely a continuous data-channel like 
audio With interleaving in time, but not repeated, and a static 
data channel including information about the service, mul 
tiplex con?guration, program time, transmitter ID, service 
ID and alternative frequency list. In this system the receiver 
has the time to check alternative frequencies Without loosing 
relevant information data during the static data-channel. 

[0004] HoWever, this transmission system underlies the 
condition that the static data-channel is identical and unique 
for all services at all times, i.e. the same static data-channel 
is transmitted by all transmitters belonging to a service 
Without any changes at any time. For a certain radio trans 
mission systems, eg DRM (Digital Radio Mondial), no 
such reliable static data-channel is, provided and therefore it 
cannot be secured that in such radio transmission systems a 
seamless sWitching Will be performed in any instance. 

[0005] It is the object of the present invention to provide 
a disturbance-free sWitching betWeen various transmitters 
delivering the same services in adjacent or over-lapping 
areas on different frequencies also for radio transmission 
systems that do not provide a static data-channel, but only a 
quasi-static data-channel that comprises in general only 
static data, but alloWs also changes of this static data. 

[0006] This object is solved on basis of a radio transmis 
sion signal consisting of signal frames that comprise a 
dynamic data part and a quasi-static data part as de?ned in 
independent claim 1 Which is characteriZed in that the 
dynamic data part of a respective frame contains an indicator 
shoWing in Which folloWing frame the quasi-static data part 
of this respective frame Will be repeated. 

[0007] Preferred embodiments of such a radio transmis 
sion signal are de?ned in dependent claims 2 to 6. 

[0008] Based on such a radio transmission signal a method 
to perform a seamless sWitching from a ?rst currently tuned 
frequency to a second alternative frequency is de?ned in 
independent claim 7 by the step of receiving at least one set 
of samples from a respective signal transmitted on at least 
one second frequency during a time period during Which 
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said indicator assures that it is secure that only data that has 
been transmitted at least once is transmitted as signal on said 
?rst frequency. 

[0009] Preferred embodiments of this method are de?ned 
in dependent claims 8 to 14. 

[0010] A receiver according to the present invention is 
de?ned in claim 15. Preferred embodiments thereof are 
shoWn in dependent claims 16 to 19. 

[0011] According to the present invention seamless 
sWitching betWeen alternative frequencies is alloWed With 
out loosing any data, since it is secure to check different 
alternative frequencies or to sWitch to an alternative fre 
quency Without loosing any data during a repetitive part 
Which is identi?ed on basis of an indicator in the dynamic 
data part of a transmission signal. Preferably, a radio trans 
mission signal according to the present invention consists of 
a quasistatic data-channel (SD), a dynamic data-channel 
(DD) and a gap-channel The signal is then formed of 
consecutive frames each of Which consists of a gap part, a 
quasi-static data part and a dynamic data part. In this case, 
a respective indicator Within a respective dynamic data part 
about the quasistatic data part relates also to a forthcoming 
gap part transmitted in the same signal frame as the sym 
bol(s) of the quasi-static data part the respective indicator 
relates to. 

[0012] An advantageous structure Within the dynamic 
data-channel is to provide said indicators together With a 
frame counter so that an easy indication in Which folloWing 
frame the same symbol(s) Will be transmitted in the quasi 
static data-channel and eventually the gap can easily be 
assured. 

[0013] The content of the gap-channel and quasi-static 
data-channel is eg the alternative frequency list With geo 
graphical references and the multiplex information, infor 
mation about the service, program type, transmitter ID and 
service ID Which might change from time to time, eg in 
case a certain alternative frequency is sWitched to another 
service or the program type of a frequency changes. 

[0014] The invention and the underlying concept Will be 
described in the folloWing With reference to the accompa 
nying draWings, in Which 

[0015] FIG. 1 depicts the principle frame structure and 
partly the preferred contents of information units according 
to a ?rst preferred embodiment of the invention; 

[0016] FIG. 2 elucidates the basic frame structure of a 
signal With its delayed version on an alternative frequency; 

[0017] FIG. 3 elucidates the basic frame structure of a 
signal With its early version on an alternative frequency; 

[0018] FIG. 4 shoWs the correlation result of tWo probes 
of the signal transmitter on an alternative frequency With a 
reference signal generated Within the receiver: 

[0019] FIG. 5 explains the maximum delay of an alterna 
tive frequency in respect to a currently tuned frequency for 
the checking of the alternative frequency: 

[0020] FIG. 6 explains the maximum delay of an alterna 
tive frequency in respect to a currently tuned frequency for 
the checking of the alternative frequency in case the gap part 
is used as synchroniZation symbol; 
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[0021] FIG. 7 explains the maximum delay for a seamless 
switching from a currently tuned frequency to an alternative 
frequency; 

[0022] FIG. 8 depicts a flow chart for an alternative 
frequency switching in a receiver adapted to the method and 
for the radio transmission signal according to the invention; 

[0023] FIG. 9 is a block diagram of a receiver With 
features according to the invention; 

[0024] FIG. 10 depicts the principle frame structure and 
partly the preferred contents of information units according 
to a second preferred embodiment of the invention; and 

[0025] FIG. 11 shoWs an eXample of the frame structure 
according to the second preferred embodiment of the inven 
tion. 

[0026] A digital transmission system embodying the 
invention should have a frame structure as shoWn in FIG. 1. 
The signal in the air generally consists of tWo parts, i.e. 

[0027] a dynamic data-channel (DD) like an audio 
channel With interleaving in time, but not repeated, 
and 

[0028] a quasi-static data-channel (SD), e.g. compris 
ing the information about the respective service, i.e. 
multipleX location, program type, alternative fre 
quency list, transmitter ID and as the case may be 
additional service information. 

[0029] Additionally, a gap can be located Within a frame, 
as also shoWn in FIG. 1, Which could have a variable length 
depending on the transmission frequency and therefore on 
the possible delay betWeen the alternative frequencies. For 
OFDM stystems the variable lenght of the gap might be 
realiZed by reducing the total amount of carries. This gap can 
either be empty or information transmitted Within the quasi 
static data-channel can be shifted to the gap. 

[0030] The quasi-static data-channel and/or the gap might 
comprise a guardinterval. 

[0031] According to the present invention, the respective 
dynamic parts of the dynamic data-channel comprise status 
information for the respective corresponding quasi-static 
data parts of the quasi-static data-channel or the quasi-static 
data-channel and the gap. This status information might 
shoW the frame number of the folloWing frame in Which the 
quasi-static data part and if applicable the gap part comprise 
the identical symbols as the quasi-static data part and if 
applicable the gap part of the frame comprising the status 
information. In an advantageous embodiment the dynamic 
data-channel carries also a frame counter in every dynamic 
data part indicating the respective frame number. 

[0032] For the folloWing description the assumption is 
made that a frame consists of a gap part GAP, a quasi-static 
data part SD comprising one symbol and a dynamic data part 
DD as shoWn in FIG. 1. Of cource, the order of SD and GAP 
can be changed. Furtheron, the status information should be 
valid for the symbols included Within the static data part and 
Within the gap part. Both, the gap part and the quasi-static 
data part comprise a guardinterval. 
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[0033] The quasi-static data part should preferably satisfy 
the folloWing rules: 

[0034] The quasi-static data should be in general 
identical and unique for all services, reference car 
riers are alloWed, 

[0035] data included in the gap should be in general 
identical and unique for all services, 

[0036] the quasi-static data provides a frequency syn 
chroniZation possibility that must not necessarily be 
a phase reference symbol like transmitted in DAB, 

[0037] the frame counter and status information have 
to be outside the static data part and gap part. 

[0038] As mentioned above, the repetitive part of the 
signal is the GAP and SD. On all frequencies of the same 
service the GAP and the SD are in general the same and 
unique for this service, i.e. no other service has the same 
GAP and SD. This might be supported by a speci?c scram 
bling of data. 

[0039] During the time the repetitive part at the current 
frequency occurs, i.e. the status information for GAP and SD 
of an earlier frame indicated that the GAP and SD of the 
current frame has already been transmitted at least once, the 
receiver can check an alternative frequency. In the present 
case at least one set of samples, eg one spot of several 
samples, is taken from the alternative frequency as a signal 
probe and Will be correlated With a reference signal Within 
the receiver to gather some information about the alternative 
frequency. This reference signal might be simply a copy of 
a previously received GAP and SD in the time domain or can 
also be a rebuilt signal that is gathered from the information 
of one or more previously received GAPs and SDs. 

[0040] On basis of the correlation peak(s) the receiver can 
decide if the alternative frequency comprises the same 
service and in addition the time synchroniZation can be 
calculated. If tWo spots of several samples are correlated, 
additionally a frequency synchroniZation. i.e. an estimation 
of Af in-beetWeen the current frequency or nominal fre 
quency and the alternative frequency can also be calculated. 

[0041] At the neXt repetitive part the receiver is then able 
to sWitch to the alternative frequency before the SD-symbol 
occurs on the alternative frequency to use the—knoWn—SD 

symbol as a phase reference for coherent demodulation, 
because all carriers are knoWn When sWitching to the alter 
native frequency. 
[0042] In connection With FIG. 2 the checking of an 
alternative frequency and the sWitching thereto is described 
With a delayed alternative frequency. During the GAP and 
SD of a frame transmitted on the current frequency three sets 
of samples of the signal transmitted on the alternative 
frequency are taken as signal probe. Since tWo of those sets 
are taken from the signal carrying the GAP and SD of the 
corresponding frame transmitted on the alternative fre 
quency the receiver can validly detect if the signal trans 
mitted on the alternative frequency is the same as the 
currently received signal, and can validly perform a time and 
frequency synchroniZation to the alternative frequency. If it 
is decided Within the receiver that the alternative frequency 
has a better signal quality than the current frequency the 
receiver is sWitched to the alternative frequency in the 
folloWing frame, like it is shoWn in FIG. 2, before the static 
data part of the folloWing frame is transmitted on the 
alternative frequency. Therefore, the knoWn symbol trans 
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mitted as static data part on the alternative frequency can 
serve as a phase reference for the coherent demodulation of 
the AF -signal. ie the signal received on the alternative 
frequency. Such a fast seamless sWitching can be performed, 
since the receiver already has the information for time and 
frequency synchroniZation to the alternative frequency and 
only needs a phase reference. 

[0043] FIG. 3 shoWs the same scenario in case the alter 
native frequency transmits a frame earlier than the corre 
sponding frame on the current frequency. Also in this case 
the sWitching to the alternative frequency is performed 
before the SD-symbol occurs on the alternative frequency. 

[0044] FIG. 4 shoWs the respective correlation of tWo sets 
of samples With the reference signal stored Within the 
receiver. It can clearly be seen that one correlation peak 
occurs in each of the correlation signals. 

[0045] In case the AF-signal is the same as the reference 
signal Which is based on the currently received signal, a 
correlation peak occurs. Since the correlation peak occurs 
only if the AF-signal is the same as the currently received 
signal it can be used for the decision if the AF -signal is the 
same as the currently received signal or not. In the shoWn 
case one correlation peak is included Within each of the 
correlation signals, therefore the signals of both sets of 
samples are included Within the reference signal. 

[0046] To provide a seamless sWitching from the current 
frequency to the alternative frequency, a fast synchroniZa 
tion of the receiver to the AF is required. Therefore, infor 
mation for time and frequency synchroniZation that Was 
gathered before the sWitching can noW be used as explained 
above. 

[0047] The information for the time synchroniZation is 
received by an evaluation of the position of the correlation 
peak or peaks. The position of a correlation peak shoWs 
eXactly the time difference At betWeen the currently received 
signal and the AF -signal as it is shoWn in FIG. 2. Therefore, 
the receiver is able to perform a quick time synchroniZation 
on basis of this time difference. 

[0048] For calculating the information for the frequency 
synchroniZation at least tWo correlation peaks are required. 
Additional correlation peaks are determined in time by the 
?rst correlation peak and the probe offset. The frequency 
synchroniZation information is then gathered by an evalua 
tion of the phase difference betWeen the tWo correlation 
peaks. Under the assumption of an ideal channel a phase 
difference betWeen both correlation peaks can only be 
caused by a time or frequency error. Due to the high 
accuracy of the sampling clock of the transmitter and 
receiver the time error is neglectible. Therefore, the phase 
difference results basically from a frequency offset. The 
frequency offset Af betWeen the currently received signal 
and the AF-signal can then be calculated from the foloWing 
equation: 

[0049] ' Wherein q>peakl and q>peakz are the phases of the tWo 
correlation peaks, and twakhpeakz is the time difference 
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betWeen both correlation peaks. The maximum frequency 
offset that can be detected is depending on the time differ 
ence tpeakjhpeakz and is calculated to: 

[0050] The smaller the time difference twakhpeakz the 
higher the range of the detecable frequency offset, but the 
longer the time difference tpeak1_peakz the more eXact the 
frequency estimation. Therefore, preferrably three signal 
probes of the AF -signal are used for the frequency synchro 
niZation. 

[0051] The correlation of the reference signal and the at 
least one set of samples of the AF -signal is performed in the 
time domain. As mentioned above, the reference signal can 
either be the time domain signal of the GAP and SD of an 
earlier frame carrying the same symbols as the frame Within 
the testing is performed or can be re-calculated in the 
receiver on basis of the information of one or more previous 
GAPs and SDs. 

[0052] With the help of FIG. 5 in the folloWing the 
maXimum delay of an alternative frequency to the current 
frequency or of the current frequency to an alternative 
frequency for the AF -check is illucidated. FIG. 5 shoWs that 
the length of the GAP including the guardinterval is TGAP, 
the length of the static data part including the guardinterval 
is TS and the time in Which one set of samples is transmitted 
is Tom. In the shoWn eXample the gap length is constant for 
all frequencies. Since the checking of an alternative fre 
quency 1 Which is delayed in respect to the current fre 
quency and of an alternative frequency 2 Which is earlier 
than the current frequency has to be performed Within the 
GAP and SD transmitted Within the frame of the current 
frequency and the GAP and SD of the same frame trans 
mitted on the respective alternative frequency the maXimum 
delay TDcheckrnaX of an AF to the current frequency or of the 
current frequency to an AF is de?ned by the folloWing 
formula: 

[0053] Where TPLL is the sWitching time of the PLL from 
one frequency to another. 

[0054] For an easier synchroniZation the GAP could be a 
sync-symbol Which is equal on all transmissions (all broad 
casters and services have the same GAP). Therefore, at least 
one set of samples has to be from the static data part to 
validate the same service. As shoWn in FIG. 6 Which directly 
corresponds to FIG. 5, this causes a shorter maXimum delay 
for the AF-check, i.e.: 

TDcheck.max=(TGAP_TPLL_Tcon) 

[0055] Seamless AF-sWitching is only possible if a phase 
reference for the coherent demodulation is available. Pref 
erably the SD can be used as phase reference, because all 
carriers are knoWn When sWitching to the alternative fre 
quency. In this case the maXimum delay for the sWitching is 
shorter than the maXimum delay for checking. FIG. 7 
directly corresponds to FIGS. 5 and 6 and shoWs that the 
sWitching from the current frequency to an alternative 
frequency should be performed at least during the 
guardinterval of the static data part transmitted on the 
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alternative frequency. The maximum delay TDSWitchrnaX for 
AF-sWitching is calculated according to the following for 
mula: 

TDsWitch.max=TGAP_TPLL+TS 

[0056] Where ATS is the length of the guard interval of the 
static data part. 

[0057] FIG. 8 that consists of FIG. 8a and FIG. 8b Which 
?t together at connection points (D and shoWs a How 
chart describing the AF -sWitching procedure. The receiver is 
currently tuned to a frequency F1 and has already got the 
information about the alternative frequency F2, e. g. received 
in the previous SD and GAP. The How chart depicts tWo 
alternative methods A and B to generate the reference signal 
SREF 

SREF=time—mux {AGAP, GAP, ASD, SD} 

[0058] Wherein AGAP is the guardinterval of the gap. ASD 
is the guardinterval of the static data part and time-mux 
indicates that the folloWing signal parts are transmitted in 
time-multiplex. 
[0059] In a ?rst step S1 the signal transmitted on the 
frequency F1 is received and the information about an 
alternative frequency F2, e.g. gathered from a previous SD 
and GAP, is stored. Thereafter, in a step S2 it is decided 
Whether method Aor method B is performed to generate the 
reference signal SREF. 

[0060] In case method A is performed step S3 is carried 
out in Which the received {AGAP, GAP, ASD, SD} is stored 
as reference signal SREF in the time domain as real or 
complex signal. Thereafter, it is checked in step S4 Whether 
the next transmitted SD and GAP is the same as before on 
basis of the reference signal SREF. 

[0061] The decision Whether the next SD and GAP is 
checked in step S4 depends on the indicator included in the 
dynamic data part, since this indicator indicates Which of the 
folloWing frames transmits the same SD and GAP as the 
frame Which served as a basis for generation of the reference 
signal SREF. 
[0062] If the next GAP and SD is not the same as the one 
on basis of Which the reference signal SREF is generated 
step S2 is again performed. If, on the other hand, it is 
decided that the next GAP and SD corresponds to the GAP 
and SD on basis of Which the reference signal SREF is 
generated the receiver Waits in step S5 for the next GAP, 
since this is transmitted before the SD in this embodiment of 
the present invention. Thereafter, When the beginning of the 
next GAP is received, the phase locked loop (PLL) of the 
receiver is set to the frequency F2 in step S6 and a signal 
probe and the reception quality is gained out of the neW 
signal F2 in step S7 before the phase locked loop is again set 
to the frequency F1 in step S8. 

[0063] During the follWing reception of the signal trans 
mitted on the frequency F1 the receiver performs a corre 
lation of the sets of samples, i.e. the probe, With the 
reference signal SREF in step S9 to decide Whether the 
reference signal and the probe belong to the same service or 
not in step S10. If this is not the case step S2 is again 
performed, otherWise, i.e. if the reference signal and the 
probe belong to the same service, the information for time 
and frequency synchroniZation to the neW frequency F2, 
namely the time and the frequency deviations At and Af is 
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calculated in step S11 and stored in step S12. In step S13 it 
is decided Whether the frequency F2 has a better signal 
quality than the frequency F1. If this is not the case step S2 
is again performed. If this is the case the best sWitching point 
is calculated in step S14 before the phase locked loop of the 
receiver is set to the frequency F2 at this best sWitching point 
in step 315 and the quasi-static data part SD transmitted on 
the frequency F2 is used as phase reference for the coherent 
demodulation in step S16. 

[0064] If it is decided in step S2 that the method B should 
be performed instead of method A steps S17 to S23 are 
carried out instead of steps S3 to S8. 

[0065] Therefore, in step S17 the decoded GAP and SD is 
stored before it is decided in step S18 Whether the next GAP 
and SD corresponds to the stored ones in step S18. This step 
S18 directly corresponds to step S4 and therefore depending 
on the indicator Within the dynamic data part also another 
corresponding GAP and SD could be checked. If no corre 
sponding GAP and SD exists again step S2 is performed (the 
same situation as in connection With step S4). If, on the other 
hand, the GAP and SD Which has been stored in step S17 
Will be transmitted again then {AGAP, GAP, ASD, SD} Will 
be rebuild in the time domain and stored as reference signal 
SREF in step S19. Thereafter, the receiver Waits for the next 
GAP in step S20 (corresponding to step S5), sets then the 
PLL to the frequency F2 in step S21 (corresponding to step 
S6), gets several sets of samples and the reception quality 
out of the neW signal received on the frequency F2 in step 
S22 (corresponding to step S7) and sets the PLL to the 
frequency F1 in step S23 (corresponding to step S8) before 
again proceeding With step S9. 

[0066] The typical hardWare structure of a digital receiver 
adapted to perform the method according to the invention is 
shoWn in FIG. 9. The transmission signal, in particular a 
Digital Radio Mondial signal, is received by an antenna 1 
and after ampli?cation passes a selective pre-stage 2 and is 
supplied to a ?rst input of a mixer 3 that receives as a second 
input thereof a frequency control signal supplied by a 
control unit 4. FolloWing an IF ?lter stage 5, the resulting 
signal is supplied to one input of a mixer 6 supplied at its 
other input thereof a frequency control signal from the 
control unit 4. The resulting signal is again ?ltered in IF ?lter 
7 before its level is adjusted in an automatic gain control 
(AGC) circuit 8 and AD/conversion in an A/D-converter 9. 
The automatic gain control circuit 8 also receives a control 
signal from the control unit 4. The digital signal supplied 
from the A/D-converter 9 undergoes an IQ-generation in an 
IQ-generator 10 before a FFT is performed in an equaliZer 
11 and the resulting signal is demodulated by a demodulator 
12 and the channels get decoded by a channel decoder 13. 
The decoded channels are then input to an audio decoder 14 
Which outputs a digital audio signal that gets converted by 
a D/A-converter 15 and to a data decoder 16 Which outputs 
digital data. The control unit 4 further receives the amplitude 
corrected and digitiZed output signal of the A/D-converter 9 
either direct or as 19-signals from the IQ-generator 10. To be 
able to rebuild the reference signal SREF the output signal 
from the channel decoder 13 is also fed through a channel 
coder 17, a modulator 18 and an IFFT circuit 19 Which 
performs an Inverse Fast Fourier Transformation before 
being input to the control unit 4. 

[0067] If a buffer for the received signal is additionally 
provided Within the receiver a sWitching Without loosing any 
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information, i.e. a seamless switching, is possible in any 
situation and not restricted to the maximum delay times 
calculated above. 

[0068] If the quasi-static data has a higher volume than to 
be transmitted Within one frame the GAPs and SDs of 
several frames can be used for the transmission. In this case 
the indicator Within the dynamic data part indicates the 
transmission cycles of the same data or the neXt frame in 
Which the same data is again transmitted. This could be done 
in relation to the frame counter. Also, in this case the 
receiver has to store all possible GAPs and/or SDs. 

[0069] The gap length can preferably be variable by 
decreasing or increasing the carriers in the gap. As prefer 
ably the AF -list Will be transmitted in the gap Which includes 
the frequency, the transmitter ID and geographical data, this 
information can be used for hyperbolic navigation if at least 
three alternative frequencies can be received in a present 
receiver position. 

[0070] Since the gap and/or quasi-static data should be in 
general identical and unique for all services the data 
included therein can be scrambled in order to get unique 
ness, if necessary. 

[0071] FIGS. 10 and 11 shoW a second preferred embodi 
ment according to the present invention according to Which 
the status information included in the respective dynamic 
parts of the dynamic data-channel does not directly shoW the 
frame number of the folloWing frame in Which the quasi 
static data part and if applicable the gap part comprise the 
identical symbols as the quasi-static data part and if appli 
cable the gap part of the frame comprising the status 
information as in the above described ?rst preferred embodi 
ment according to the present invention, but indirectly 
shoWs said information. 

[0072] According to this second embodiment of the 
present invention the coding ef?ciency for the dynamic part 
of the dynamic data-channel is enhanced by not including a 
frame number as status information, but only an information 
Whether such a frame number or any other frame repetition 
indeX Which is included Within the quasi-static data part and 
if applicable Within the gap part is valid or not, i.e. a 
validation for such an information. 

[0073] In the folloWing description of an eXample of the 
second embodiment according to the present invention the 
gap part GAP is noW described as SD1 symbol and the 
previous called quasi-static data part SD is noW described as 
SD2 symbol, since according to this eXample of the second 
embodiment quasi-static data is transmitted in both parts 
Which respectively comprise only one symbol. Of course, 
the second embodiment according to the present invention is 
not limited to the use of just one symbol for a respective part 
and also not to the transmission of quasi-static data in both 
parts as Well as not to the usage of the GAP part at all. 

[0074] According to the described eXample of the second 
embodiment according to the present invention a respective 
repetition rate ?eld is implemented Within each of the SD1 
and SD2 symbols. The repetition rate ?eld shoWs the rep 
etition rate of a respective one of the SD1 and SD2 symbols 
in Which it is included, eg 3 if the respective quasi-static 
data symbol is repeated every three frames. In the dynamic 
data part DD of the signal are tWo valid ?elds implemented 
as status information. One of the valid ?elds indicates the 
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validity of the repetition rate of the SD1 symbol and the 
other valid ?eld indicates the validity of the repetetition rate 
of the SD2 symbol, i.e. as respective valid ?eld indicates 
Whether the respective quasi-static data symbol Will really 
be repeated as indicated Within said quasi-static data symbol 
or Will not be repeated. The latter case corresponds to 0 as 
status information in the ?rst preferred embodiment accord 
ing to the present invention. 

[0075] FIG. 10 shoWs three consecutive transmitted 
frames each having a length of tf and each comprising ?rst 
a quasi-static SD1 symbol folloWed by a quasi-static SD2 
symbol Which is folloWed by a dynamic data part DD. To 
distinguish the quasi-static data symbols SD1 and SD2 of 
the respective frames these symbols are shoWn With a 
serially numbered indeX, namely n-1 for the ?rst (left) 
shoWn frame, n for the second (middle) shoWn frame and 
n+1 for the third (right) shoWn frame. As eXemplary shoWn 
in FIG. 10 for the frame having the indeX n for the 
quasi-static data symbols each of the quasi-static data sym 
bols comprise quasi-static data and a repetition rate ?eld 
indicating the repetition rate of the respective symbol. The 
repetition rate ?eld for the SD 1n symbol has the value R1n 
and the repetition rate ?eld for the SD2n symbol has the 
value R211. Furtheron, it is shoWn that the dynamic data part 
DD comprises dynamic data and to tWo valid ?elds indicat 
ing the validity for the respective repetition rates of the 
quasi-static data symbols. In FIG. 10 the dynamic data part 
DD comprises a ?rst valid ?eld having a value V1n indicat 
ing the validity of the SD1n symbol and a second valid ?eld 
having a value V2n indicating the validity of the SD2n 
symbol. Optionally, the dynamic data part DD can comprise 
a ?eld for the frame number N. 

[0076] As mentioned above, a respective value R of a 
respective repetition rate ?eld shoWs in Which future frame 
the current quasi-static data symbol Will be repeated, namely 
for Which future frame the folloWing equations are valid: 

[0077] A respective valid ?eld shoWs if the repetition rate 
of the respective quasistatic data symbol is valid for the 
frame N=n+R1n, N=n+R2n or if the respective quasi-static 
data symbol Will be changed in the respective indicated 
frame, as shoWn by the folloWing equasions: 

[0078] A receiver can then quickly and reliably perform 
the AF -check if both symbols SD1 and SD2 are knoWn for 
the frame N and the corresponding validity values V1 and V2 
are set to 1. The repetition rates R1 and R2 can be indepen 
dent, but the receiver has to manage a look ahead table in 
Which the information about the respective quasi-static data 
symbols for a future frame is stored. The length of this table 
depends on the maXimum alloWed repetition rate, as it is 
indicated in the folloWing equation: 

Length (look_ahead_table)=maX(R1n, RZTQ 

[0079] Of course, it is also possible to apply this scheme 
to a transmission system With only one repeatedly changing 
SD symbol, e.g. While keeping the other SD symbol ?Xed (as 
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e.g. described in connection With the ?rst embodiment of the 
present invention). In this case only one validity value VB is 
needed for the repeatedly changing SD symbol, i.e. to 
indicate Whether the repetition rate Rn included Within the 
quasi-static data part is valid or not. Furtheron, the scheme 
can also be applied to a system With only one quasi-static 
data part e.g. consisting of one SD symbol at all. In this case 
also only one validity value Vn in the dynamic data part DD 
is needed. 

[0080] The frame number can also be generated in the 
receiver as a relative distance betWeen equal SD symbols. 
Therefore, it is not mandatory to transmit the frame number 
Within the dynamic data part DD. 

[0081] FIG. 11 shoWs an eXample of this described second 
embodiment according to the present invention in Which 
four consecutive frames n to n+3 are shoWn and in Which the 
SD1 symbol is changed betWeen the frame N=n+1 and the 
frame N=n+2. It is shoWn that the validity value V1n+1 is set 
to 0 to signal that the SD1 symbol Which is repeated every 
frame, i.e. R1n . . . R1n+3=1, is changed in the frame 
N=(n+1)+R1n+1. The validity value V2 is 1 in all shoWn 
frames, since the SD2 symbol having a repetition rate R2n 
. . . R2n+3=2, is not changed. 

[0082] Therefore, in the shoWn eXample the folloWing 
equations are satis?ed: 

[0083] Apart from the different structure of the status 
information Within the dynamic data part DD, i.e. instead of 
direct indication of the absolute or relative frame number in 
Which the quasi-static data Will be repeated using an indirect 
indication to have a higher coding ef?ciency Within the 
dynamic data part by validating a repetition rate indicated 
Within the quasi-static data, and thereWith the different 
gathering method for the status information, the processing 
to perform the seamless AF sWitching according to the 
second embodiment according to the present invention is 
equal to the processing described in connection With the ?rst 
preferred embodiment according to the present invention. 

1-8 (Cancel). 
9. Method to perform a seamless sWitching of a receiver 

for radio transmission signals a ?rst currently tuned fre 
quency to a second alternative frequency, the signals con 
sisting of signal frames that comprise a dynamic data part 
(DD) and a quasi-static data part (SD: SD1, SD2), Wherein 
the dynamic data part (DD) of a respective frame contains an 
indicator (Status; Vln, V2“) shoWing in Which folloWing 
frame the quasi-static data part (SD; SD1, SD2) of this 
respective frame Will be repeated, characteriZed by receiving 
at least one set of samples from a respective signal trans 
mitted on at least one second frequency during a time period 
during Which said indicator assures that it is secure that only 
data that has been transmitted at least once is transmitted as 
signal on said ?rst frequency. 

10. Method according to claim 9, characteriZed by the 
folloWing step: 

performing a correlation of a reference signal stored 
Within the receiver With one of said at least one set of 
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samples from the respective signal transmitted on said 
at least one second frequency to check Whether the 
signal transmitted on the respective both frequencies is 
the same signal on basis of the correlation signal. 

11. Method according to claim 10, characteriZed in that a 
respective time difference (At) betWeen the signal transmit 
ted on the ?rst and respective second frequencies is calcu 
lated on basis of the correlation signal. 

12. Method according to claim 9, characteriZed by the 
folloWing step: 

performing a respective correlation of a reference signal 
stored Within the receiver With each of a least tWo sets 
of said at least one set of samples from the respective 
signal transmitted on said at least one second frequency 
to calculate the frequency offset (Af) of the respective 
second frequency in respect to the ?rst frequency on 
basis of the correlation signals. 

13. Method according to claim 10, characteriZed in that 
said reference signal is a copy of the signal received on the 
?rst frequency for Which the indicator shoWs in Which 
folloWing frame it Will be repeated. 

14. Method according to claim 10, characteriZed in that 
said reference signal is a signal Which is rebuild in the time 
domain on basis of the information carried by the signal 
received on the ?rst frequency for Which the indicator shoWs 
in Which folloWing frame it Will be repeated. 

15. Method according to claim 9, characteriZed by the 
folloWing step: 

sWitch to one of said at least one second frequency at a 
point of time at Which it is secure that only data that has 
been transmitted once Will be received on the second 
frequency so that a symbol of the neWly received signal 
comprising data already knoWn to the receiver can be 
used as phase reference for the demodulation of the 
signal transmitted on the second frequency. 

16. Method according to claim 9, characteriZed in that a 
sWitching to one of said at least one second frequency is 
performed in case said one of said at least one second 
frequency has the best reception quality of the signals 
received on the ?rst and respective second frequencies. 

17. Receiver that is adapted to sWitch from a ?rst cur 
rently tuned frequency to a second alternative frequency, 
characteriZed by 

a memory to store a part of the received signal of the ?rst 
frequency or a signal rebuild on basis of the informa 
tion of a part of the received signal of the ?rst fre 
quency With a rebuild section as reference signal, and 

a correlator to perform a correlation of the reference 
signal With at least one probe of a signal received on 
said second frequency to 

decide Whether the same service is transmitted on both 
frequencies and/or 

calculate the time offset (At) in-betWeen the signals 
transmitted on both frequencies, and/or 

calculate the frequency offset in-betWeen both 
frequencies. 

18. Receiver according to claim 17, characteriZed in that 
said rebuild section comprises: 

a channel coder (17) receiving the information of a 
received signal; 
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a modulator (18) receiving the output signal of the chan 
nel coder (17); 

and IFFT circuit (10) receiving the output signal of the 
modulator (18) to rebuild the transmission signal of the 
modulated information of the received signal. 

19. Receiver according to claim 17, characteriZed in that 

memory is located Within a control unit 20. Receiver according to claim 17, characteriZed in that 

the signals consisting of signal frames that comprise a 
dynamic data part (DD) and a quasi-static data part (SD; 
SD1, SD2), Wherein the dynamic data part (DD) of a 
respective frame contains an indicator (Status; Vln, V211) 
shoWing in Which folloWing frame the quasi-static data part 
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(SD; SD1, SD2) of this respective frame Will be repeated, 
characteriZed by receiving at least one set of samples from 
a respective signal transmitted on at least one second fre 

quency during a time period during Which said indicator 
assures that it is secure that only data that has been trans 

mitted at least once is transmitted as signal on said ?rst 

frequency. 
21. Receiver according to claim 17, characteriZed in that 

it is adapted for analog or digital short-, medium- and/or 
longWave signals, DAB, DVB-T, ADR and/or FM signals. 


